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Lower Catawba River watershed

North Carolina

South Carolina

1718 sq. mi.

Basin land use
Open Water
Developed

Barren

Transitional

Forest
Agriculture
Urban grasses
Wetlands

Basin land use
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Numeric nutrient criteria for lakes > 40 acres
based on an ecoregional approach

Phosphorus Nitrogen chl-a
(mgl/L) (mg/L)  (MglL)
0.02 0.35 10

0.06 1.50 40

Middle Atlantic Coastal Plain 0.09 1.50 40

South Carolina Department of Health
and Environmental Control
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Cedar Creek Res. Qutflow
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MAJOR POINT SOURCES Phosphorus

Load
(Lbs/Day)
CMU-Irwin Cr 156.8
Lakflélvlvyhe CMU-Sugar Cr 580.9

CMU-McAlpine Cr 830.0

Town of Ft. Mill 12.7
Celanese-Acetate 108.8
Rock Hill 137.8

Cedar Crk.
Reservoir

3566 Lancaster-Catawba 30.8

Bowater 274.3
2132.1
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Total Maximum Daily Load
(TMDL)

* Wasteload Allocation +
* Nonpoint Source Loading +
* Margin of Safety




WATERSHED ANALYSIS AND TMDLs

WEATHER
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Catchment 39 : i |

BMP's | Septic Sys. | Reactions | Soil Layers | Mining | CE-QUALwW2 |
Fhysical Data ] Metearology ] Land Llses ] Land Application ] Irrigation l sediment ]

Marme Catchment 39

Subcatchment [D: |39

oize and Slope

Aspect 200619

Area (=0, mj| 2.7695e+H17
Slape 0.05353545

Use scale to calculate |

Width {m) 13324.5

Detention Storage (%)

=uface Roughness (Manning's n)

Apply Changes To Selected
Apply Changes To All
Wirite Cutput Ta File




Catchment 39 x|

Physical Data l beteorology l Land Uses | Land Application l Irrigation l sediment l
BMP's | Septic Sys. | Reactions  SoilLayers | Mining | CE-QUAL-W2

Mumber of Sail Layers: I_d, Hydrology j

Hydralagy
Initial Concentrations
Adsorption
Mineral Composition

scroll for ather parameters --=

Area Thickness Initial Field Sat. Horizontal
m2 cm Moisture Capacity | Moisture |Cond. cmfd

27694000 hh 0.267 0.1 0.316 10000
27694000 b0 0.3 0.148 0.32 900
27694000 0.25 0.2 0.275 700
25857000 0.32 0.35 0.473 300

Apply Changes To Selected
Apply Changes Ta All
YWrite Cutput To File




Catchment 39 é: |

BMP's | Septic Sys. Reactions | Soil Layers | Mining | CE-QUALW?2
Physical Data ] Meteorology ~— Land Uses l Land Application ] Irrigation ] Sediment ]

% =l
Deciduous Forest 0.9
Evergreen Forest 16.92
Mixed Forest 13.85
Pasture 6.76
Cultivated 6.17
Recr. Grasses 0.22
Water 0.56
Barren 0.62

Low Int. Develop. Z2.34
High Int. Develop. 0.02
Comm } Industrial 0.42
Wetlands 1.23
TOTAL 100

Apply Changes To Selected
Apply Changes Ta All
YWrite Cutput To File




Sugar Creek near Boad 36 ﬂ

Sediment | Initial Conc. | ObsenedData | CE-ouUALwW2 |
Fhysical Data l Stage-¥yidth ] Diversions Faint Sources ] Reactions ]

Marne Sugar Creek near Road 36

Stream 1D |29

Bed Elevations (m) Length and Depth

Length | b/ 0.41

lIse scale to calculate. ‘

Upstream 165.514

Downstrearn 147.805

Initial Depth (m) | 1

Kinematic Wave Houting

Manning's M | 0.1

Apply Changes To Selected
Apply Changes Ta All
¥ Write Output To File

? Help




Sugar Creek near Road 36 |

Physical Data Stage-Width ] Diversions Foint Sources l Reactions l
Sediment nitial Cone. | Obsswed Data | CE-QuALW2 |

Temperature, C 15
Ammonia, mgfl N 0.05
Aluminum, mqg/l 0.1
Calcium, mag/l 3
Magnesium, magfl
Potassium, mgfl
Sodium, mgfl
Sulfate, mgfl 5
Nitrate, mgfl N
Chloride, mgyl
Phosphate, mqfl P
Org. Carbon, magyl
Inorg. Carbon, mag)l
Silica, mgfl Si
Copper, mqfl Cu
Fec. Coli.. #7100 ml -|

Apply Changes To Selected
Apply Changes Ta All
¥ Write Output To File

? Help




Sugar Creek near Road 36 ] x|
Sediment | Initial Conc. | Observed Data CE-QUAL-W2 ||
Physical Data ] Stage-Width ] Diversions ] Paint Sources Reactions

Aeration Factar —1“,

50D, gim2fday ]

Organic Carbon Decay, 1/day [ A

Mitrification RHate, 1/day W&

Dentrification Hate, 1/day —IIIH

Ferrous Oxidation Rate, (moal/d)*2/d | B

sulfur Reduction, 1/day —"Iflu

Colifarm Decay, 1/day 03

Convective Heat Factor m

Precipitate Settling, m/day | B

v Periphyton Growth

| Apply Changes To selected
| Apply Changes Ta All
¥ Wirite Cutput To File

w".il.:l}i; xlieu'n::elé ? Help




Sugar Creek near Road 36 x|

Sediment | Initial Conc. | ObsenedData | CE-oUALwW2 |
Physical Data ] Stage-Width ] Diversions Foint Sources l Reactions ]

[

Add

Eemuove

Specify temperature and total loading.
WWater source lInspecified Constituents

Internal (fram river) + fero

+ Euxternal Fiver Ambient

MPDES Permit|SC0035033

Apply Changes To Selected
Apply Changes Ta All
¥ Write Output To File

? Help




NUTRIENT CYCLING
AND ALGAL DYNAMICS

Reaeration

Phyto-
plankton

Solar
radiation

Sediment oxygen
demand

Settling

<

Sediment




“W’atelshed Analysis Risk Management Framework - [D:\Program FiIes'\Systech'\WA,BﬂFiﬁ ®
W Fl= Edit View Mode Scenaio Docu Module Window Help —|&] x|
D ePl%] &) Klch 5| PleolsEle|4l 7
E F o o
0 Ry
9
B
oS
/‘
=
o




Lake Wateree Seg 3 -_ |

Clutlets ] heteorology ] Heat/Light ] Diffusion l sediment l Initial Temp. ] Initial Conc. ]
Fhysical Data ] stage-Flow ] Feactions ] Foint Sources ] Cbzerved Data ] otage-Area 1

Mame |Lake Wateree Seg 3

Reserair Segment |D: 12292

Initial Water Surface Elevation, m b/.8

Minimmum Suface Elevation, m | 4572

Maximum Surface Elevation, m [ 7925

© single segment | Apply Changes To Selected

* multiple segment | Apply Changes To All
S v Write Output To File

MDK xliaru:elf ?Help




Lake Wateree Seq 3 x|

Clutlets l heteorology l Heat/Light l Diffusion l sediment | Initial Temp. ] Initial Conc. l
Physical Data ] Stage-Flow ] Reactions ] Point Sources  Observed Data l Stage-Area ]

Ubserved Hydrology File
WatereeZ olh

Cbserved WWater Cluality File
WATEREES. OLC

single segment Apply Changes To Selected

+ multiple segment Apply Changes Ta All
SRR ¥ Wyrite Output To File

V kK anru:el ? Help




Lake Wateree Seqg 3

Physical Data | Stage-Flow | Feactions | Foint Sources
Clutlets | hletearology | Heat/Light |

Enter up to 9 pairs of

depth-termperature data
Depth (m) Temperature

Diffusion | sediment

X
Observed Data | Stage-Area
Initial Temp. | Initial Conc.

30,00
20,00
10,00
1.00
0.0
0.00
0.00
0.00
0.00

23.5
24.0
24.5
250
250
0.0
0.0
0.0
0.0

- gingle segment

# multiple segment

_ | Apply Changes To Selected
| Apply Changes Ta All
v Wyrite Output To File

? Help




System Coefficients

Minerals

L R A

X

sediment ] Festicides l Fhytoplankton ] Feriphyton ] Detritus l Farameters l

Physical Data Land Lses lSnnwfIce ] Heathight] Cannpyl Litter ] Heactinns] Septic Sys. l

Fararmeter; Fr:au::tiu:un Irmperious

Edit List |

Land Uses

Value

Deciduous Forest

Everqgreen Forest

Mixed Forest

Pasture

Cultivated

Hecr. Grasses

Water

Barren

Low Int. Develop.

High Int. Dewvelop.

Comm | Industrial

Wetlands

=
= - -0 -0 0 00




Lake Wateree Seg 3 - Temperature, C - 10| x|
Surface Layer v
S— Al T ====="==m-esccceccccsscsceassEssssssssssSsEsAsssEssEsssssssssssEsssssssssssssssssss=s

Flow &djust, cms -
E levation, m ' .
Valume, m” 3 o fresasananasaas T 1 greesnsacaanes S EERY VI
Temperature, " 8 '
nH. 5.1, 5
Arnmonia, mgdl M O L FFRRERES.  ERATE: RRRCRRRIr- . Btk | e | Soeet POREITTR e (e
Calzium, mgdl 2
b agriezium, mgd i
Fotazzium, mg/| g z i
Sodiurn, mgsd L i N | e - ) A e | M )
Sulfate, mgdl S L
Mitrate, mgdl M
Chlande, mg/l 0 : : : : : : : : : | :
Phosphale, mg/ P 5 5553 35 5 83 3 3 3 3

alinity. mg#l L.a = = R SE B OB B UE B =2 & iE GE
Org. Carbon, ma/ = 5% 5328585853538
lniorg. Carbar, mg/ L I L - e -
T otal Algae, ugdl Chl-a
Fec. Coli., #/700 mil i BazeD12502 o Observed

v Show Dbserved Create Text File | “#  Thiz constituent, all scenarios Frofile Plat
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Lake Wateree Seqg 3 - Total Algae, ugfl Chl-a

Surface Laper il

Alkalinity, mgd CaCls

Org. Carbaon, mgd
|morg. Carbar, g/l
Total Algae, ugdl Chi-a
Fec. Cali., #7700 mi
Dizz. Owpgen, mg.l
Bluelareen, ugdl Chl-a
Chatoms, ugdl Chl-a
Green &lgae, ugdl Chl-a
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T otal Phozphorus, mg/l
T otal Mitrogen, mg/|
Tatal Org. Carban, mg#l
Total Suzp. Sediment, n
Total 5ediment, mg/

Total Dizs. Solids, mgdl ™

Tatal Agae, ugd Chl-a
= = 5k 2 B ZF B
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10:01/1995

02011996
0501/1996
10:01,/1996
02011997 1
05011997 1
100011997 1
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Baze012502 o

v Show Observed

Create Text File

Statistics | || Tottlgae.DAT

“#  Thiz constituent, all scenanios

= All constituents, |Bazel]12F =

060171998 1
10:01/1998 1
0201,/1999 1

Obserred

Profile Plat
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Preliminary results




Model calibration and analysis
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Catawba River below Sugar Creek
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Fishing Creek Reservolir

Preliminary —+— Modeled
results — - - Observed
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Fishing Creek Reservoir

—— Modeled Preliminary
 Observed results
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Fishing Creek Reservolir
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Lake Wateree - forebay
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Lake Wateree - forebay
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Lake Wateree - forebay
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Lake Wateree — transition zone
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Phosphorus loading scenarios

Facility name

CMU-McAlpine o
CMU-Sugar Creek Preliminary

CMU-Irwin Creek results

Celanse-Acetate LLC
Bowater Inc.

City of Rock Hill/Manchester Cr. Plant
City of Lancaster/Catawba River

City of York/Fishing Cr. Plant

Town of Fort Mill

City of Chester/Rocky Creek Plant
Town of Great Falls

Base model

DMR data

MGD
33.74
12.54
10.82

3.08
31.25

8.32
2.52
1.02
0.87
0.53
0.26

Ibs/da
830.0
580.9
156.8

108.8
2743

137.8
30.8
6.5
12.7
5.3
4.0

Projected loads

Permited limits

MGD
64.00
20.00
15.00

Ibs/da
534.1
166.9
125.2

108.8
292.0

124.7
48.0
17.0
12.5
11.3
12.0




Fishing Creek Reservolir

—— Base model

Preliminary
results

—— Projected loads
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Fishing Creek Reservolir

—— Base model

—— Projected loads
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Lake Wateree — transition zone

—— Base model

—— Projected loads
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Lake Wateree - forebay

—— Base model

—— Projected loads Preliminary
results
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Lake Wateree - forebay

— Base model Preliminary
—— Projected loads
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Progress towards the TMDL value

Simulated daily Total P loading Fish.Cr.Res. Headwater Cedar Cr. Tailrace
. lbs d lbs d
Base model Prelimmary  2g07 1701

CMUD reductions results 2032 1239
All new permits 2031 1246




Phosphorous transport
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Confluence of Fishing Cr Res
Sugar Cr and headwaters

CatawbaR  Preliminary
results
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WATERSHED ANALYSIS AND TMDLs

WEATHER
Precipitation
Temperature

Industrial
Municipal

Systech Eng
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E_J

GEOLOGY Sediments Oxygen
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Still to do:

1) Finish model calibration and verification

2) Nonpoint source loading analysis
3) Develop TMDL
4) Report to SCDHEC




